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ABSTRACT 
NVH（Noise,Vibration,Harshness）performance has become an important index 
to evaluate the quality of wheel excavator besides from its reliability and economy. In 
the early nineties，a lot of enterprises and scholars from North America，Europe and 
Japan started to research the noise and vibration of engineering machinery and have 
gained a lot of achievements. It was relatively late for Chinese scholars to work on 
this field. The performance of a large number of engineering machineries which are 
made in China are inferior to products produced in Europe,American,and Japan. The 
gap is particularly big in noise and vibration performance. In order to promote the 
comfort of engineering machinery，noise measurement and control technologies were 
researched in this paper. 
Firstly,a technology based on beamforming theory which was called microphone 
array sound source localization was used to conduct a noise source identification and 
location experiment for an excavator at its rated speed. The results indicate that the 
radiative noise of excavator distributes mainly on engine block followed by cooling 
fan，exhausted system and drive system.  
Secondly,research on the characteristics of noise source were done in order to 
reduce the radiative noise and the noise around driver’s ears of the excavator. （1）
Based on GT-power software，the performance of the original muffler was analyzed 
by simulation. The structure of the muffler was optimized by using the classical 
theory of muffler design which provided us with theoretical basis to reduce the noise 
of the exhausted system. （2）Fluent was used to simulate the change of flow field 
during the working process of the cooling fan based on CFD theory. The effects of 
relevant structural parameters of the fan and the wind scooper on aerodynamic noise 
were explored respectively which provided us with reference to select the suitable fan 
and wind scooper. （3）The inner structure of the gearbox was analyzed and The 
generating mechanism of the noise was found. The radiative noise was reduced by 
optimizing the structure of the gearbox and its internal transmission. （4）Based on 
modal theory，modal analysis for sheet parts of engine compartment was carried out 
by using HyperWorks. Structural resonance was avoided by optimizing the number 
and layout of stiffeners which reduced the noise and vibration level to some extent. 















radiation through the research on the travel path of noise source. The acoustic module 
in Fluent was used to simulate the heat dispersion and aerodynamic noise of different 
inlet and exhaust grid. The change law of flow field，temperature field and sound field 
of circular hole，slot hole and square hole inlet and exhaust grid were obtained 
respectively which provided us with guidance to achieve thermal equilibrium and 
noise reduction of wheel loader engine compartment. 
Finally，the structure of muffler，cooling fan，hood，gearbox and engine 
compartment were improved according to the research results. Vibration and noise 
measurements were done for the improved excavator. We can come to the conclusion 
after comparing the testing results between the original excavator and the one after 
improvement that the vibration and noise level of the improved excavator reduced a 
lot which verified the feasibility and effectiveness of the improvement. 
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